Fibroblasts genetically modified to produce BDNF support regrowth of chronically injured serotonergic axons.
Cells genetically modified to release a variety of growth and/or neurotrophic factors have been used for transplantation into the injured spinal cord as a means to deliver therapeutic products. Axon growth into and through such transplants has been demonstrated after intervention after an acute injury. The present study examined their potential to support regeneration in a chronic injury condition. Five weeks after a cervical hemisection in adult rats, the lesion site was debrided of scar tissue and expanded in both rostral and caudal directions. Animals received a transplant of cultured normal fibroblasts (control) or fibroblasts genetically modified to produce brain-derived neurotrophic factor (BDNF). Six weeks later, animals were killed to determine the extent of growth of serotonergic axons into the transplant. Axons immunoreactive for serotonin (5-HT-ir) were found to cross the rostral interface of host spinal cord readily with either type of fibroblast cell transplant, but the number and density of 5-HT-ir axons extending into the BDNF-producing transplants was markedly greater than those in the control fibroblasts. Axons coursed in all directions among normal fibroblast transplants, whereas growth was more oriented along a longitudinal plane when BDNF was being released by the transplanted cells. The length of growth and the percentage of the transplant length occupied by 5-HT-ir axons were significantly greater in BDNF-producing transplants than in the normal fibroblasts. Many serotonergic axons approached the caudal end of the BDNF-producing cell transplants, although most failed to penetrate the host spinal cord distal to the lesion. These results indicate that whereas fibroblast cell transplants alone can support regrowth of axons from chronically injured supraspinal neurons, modification of these cells to produce BDNF results in a significant increase in the extent of growth into the transplant.